The article presents the proposal of the measurement scale of subjective quality of life of the inhabitants living in cross-border regions. In the design of the measurement tool the exploratory and confirmatory factor analyses were used. The exploratory analysis was based on principal components analysis with VARIMAX rotation. In the evaluation of the model fitting the method that was used is the estimation one which combines the generalized least squares method with the maximum likelihood method. Three potential factor models differing in the number of subscales were analysed. The article includes the results of the survey conducted in 2012 within the Polish-German project: "The quality of life in the border area -strengthening of cross-border flows for the common sustainable development and regional planning".
Introduction
Border areas, considering their location, are a specific domain of the study of quality of life, especially in the context of cross-border flows, which have their origin, among others, in the observed and perceived by residents living on both sides of the border the differences in the level and quality of life. In this type of research the category of quality of life, which is difficult to define, seems to be even more difficult to measure. Measuring the quality of life should in fact be made on the basis of objective indices (objective quality of life or living conditions), as well as of subjective ones, derived from population surveys. The first measurement, which is an objective dimension of quality of life, describes the factual circumstances, while the second one, as it is a subjective approach, gives the information on the perceived quality of life. As far as the choice of objective indices is often dictated by the quality, reliability and, above all, the availability of statistical and non-statistical data, in the case of the subjective quality of life studies the substantial content of this category remains an open and depending on the purpose and the scope of analyses question, as the studies being carried out in this field show. quality are not clearly defined. The subjective sense of satisfaction with the objective conditions of life also depends on the complexity of the quality of life, the so-called relative sense of victimisation and value system [see more : Borys, 2002] . The quality of life in subjective terms is, therefore, determined by the satisfaction that people derive from their own life and its conditions [Rutkowski, 1988] . The subjective form of quality of life is, therefore, an individual matter, depending on the needs, aspirations and perception, that are unique to each person [Rutkowski, 1987; Skrzypek, 2001] .
A subjective measurement of quality of life is done according to different systems. They can reflect a simplified approach including two spheres of the quality of life, it is well-being and welfare (also called the spheres of "having" and "being") or three spheres, where next to well-being and welfare, features of "loving" type are also assessed. An analytical approach assumed in this Project including a division into quality of life areas is also quite common.
There is a relatively big group of studies of expert character as well as the ones, which describe experiences of particular territorial government units, within research methodology of the quality of life, on a local level. This literature review was done among others in works edited by Borys and Rogala [2008] , and also in a report from research, the so called "desk research" prepared within the Project under the title The quality of life in the border area -strengthening of cross-border flows for the common sustainable development and regional planning [Report, 2013] . This wide review of initiatives of the quality of life research, included in these works, constituted a starting point for working out a research questionnaire of the subjective quality of life in Polish-Saxon transborder area. Moreover, a choice of areas and aspects given to subjective assessments of respondents, in accordance with an assumption made by Project's performers, was supposed to be in a possibly highest rank compatible with distinguished areas, for the needs of objective measurement of the quality of life dimension. Objective quality, in a discussed Project, was assessed on the basis of objective indicators, for which data was taken from the sources of public statistics, and the accepted set of indicators included main areas of local governments activities. Because the main aim of conducted survey research was to get answer for a research question concerning subjective assessment of the quality of life and dependency between transborderness of researched area and the subjective quality of life. Questions included into a questionnaire were limited to the ones concerning the most important fields and aspects of the quality of life, which can be directly or indirectly influenced by local authorities through development policy run on a local level. The results of carried out research in accordance with Project's assumptions, would allow to define key problems for territorial government unit and constitute a significant source of information, which could be applied in a process of defining local and regional development priorities, on a level of shaping a general development strategy as well as on a level of policies and sector programs.
3. Stages of constructing the measurement scale of subjective quality of life in cross-border regions
Characteristics of the data set
In the construction of the scale, there are the data that were collected in the study on cross-border area consisting of two districts: on the Polish side -the district of Zgorzelec, and on the German (Saxon) one -Goerlitz. The study was a part of the Polish-German project: The quality of life in the border area -strengthening of cross-border flows for the common sustainable development and regional planning. The research was conducted by PAPI (Paper and Pencil Interview) in the period from November 2012 to February 2013. 873 interviews were carried out. The selection of respondents was purposeful, taking into account the structure of the population by gender, age and place of residence.
Proposed measurement scale, developed by the experts from the Department of Quality and Environmental Management in Wroclaw and Spatial Order Department of the Technical University of Dresden contained 43 items (criteria) relating to the six components of the construct of the subjective quality of life in border areas: healthcare, education, public and social safety, cultural and sporting offers, financial and employment status, place of residence, environment and transport accessibility. The respondents evaluated the individual criteria of the subjective quality of life using a 5-degree rating scale of measurement of the following scale points: "very dissatisfied", "dissatisfied", "rather dissatisfied", "rather satisfied", "satisfied". The components and criteria for the subjective quality of life offered by the team of experts are summarized in table 1.
To get the answer to the question whether the set of 43 criteria can be considered as homogeneous index of a latent variable, it was decided to use an exploratory factor analysis. In order to confirm the validity of the application of the factor model in this case, they assessed the correlation of variables and the significance of these compounds. They applied Bartlett`s correlation matrix sphericity test as well as calculated the KMO (Kaiser-Meyer-Olkin) statistics value for the whole set of data and the MSA (Measure of Sampling Adequacy) statistics for each variable [Bartlett 1950; Kaiser 1970] . The results are presented in table 2.
Bartlett's sphericity test relates to verifying the hypothesis of no significant correlations among the variables (the null hypothesis assumes that the matrix of correlation coefficients among the variables is the unit one). The rejection of the null hypothesis proves the validity of the analysis. The value of Bertlett's statistics was λ 2 = 12682,951 and is statistically significant at least at the level of α = 0.000. Therefore, the null hypothesis of no significant correlations among the variables was rejected, which confirms the validity of the assumed analytical approach. Access to general practitioners (number of outposts, office hours, waiting time, the quality of services).
x2
Access to specialized doctors (number of outposts, office hours, waiting time, the quality of services). x3
Functioning of the medical emergency service.
I. Healthcare x4
Access to pharmacies (number of outposts, opening hours and prices). x5
Access to and the quality of the nurseries and kindergartens. x6
Access to and the quality of primary schools. x7
Access to and the quality of lower secondary schools x8
Access to and the quality of secondary vocational schools x9
Access to and the quality of general secondary schools. x10
Access to and the quality of tertiary schools. x11
Adapting schools for the disabled.
II. Education x12
Opportunities and the conditions of education improving or retraining for adults. x13
Personal safety (at night and during the day). x14
Traffic safety. x15
Preparing the community for emergencies (floods, droughts, etc.). x16
Security of property (flat, car). x17
Care for those with special needs (elderly, chronically sick people). x18
Help for individuals and dysfunctional families.
III. Public and social safety x19
The degree of solidarity with the people being in difficult situations (e.g. long-term unemployed, the homeless). x20
Opportunities to participate in sporting events. x21
Opportunities to participate in cultural events.
IV. Cultural and sports offer x22 Access to free sporting and cultural infrastructure. x23
Personal financial situation (income, savings). x24
Current work activity (its attractiveness, work conditions and atmosphere). x25
Job security (temporality, the so-called `zero hours` or junk contracts). x26
Chances of finding a new attractive job. x27
Maintaining the proper balance between work time and leisure time.
V. Financial and work status x28
Housing conditions (size, location, condition and housing equipment). x29
Access to the technical infrastructure (water supply and sewerage systems, gas). Cross-border transport links.
Source: own elaboration. Source: own calculations using IBM SPSS Statistics 21.
The KMO and MSA indices allow to perform an initial elimination of variables, among which the correlations are small, and which may cause the extracted factors to be difficult to interpret. The limit values for the KMO and MSA indices were adequately set at the levels of 0.7 and 0.5. The KMO index value was high and amounted to 0.835 at the significance level α = 0.000. The result does not imply the reduction of the assumed set of variables. The MSA statistics provided similar recommendations for individual variables. Any case of variable, for which the MSA statistics value was lower than the limit value of 0.5, has not been identified. In the further stages of the measurement scale construction all the variables have been therefore included.
Results of the dimensionality of the scale
To extract the subscales the exploratory factor analysis was used, that had been conducted using principal components analysis with the VARIMAX rotation. It is the most popular approach in determining the dimensionality of composite measurement scales. Factor analysis results are presented below. Source: own calculations using IBM SPSS Statistics 21.
FIGURE 1. Scree test
Source: own calculations using IBM SPSS Statistics 21.
In choosing the number of components the percentage of variance criterion and the scree test [Kim, Mueler 1978] were applied. The scree plot might suggest leaving the 3, 6 and possibly 10 factors (subscales). The 10-factor model was not considered further in the analysis because the analysis of the 10 subscales greatly complicates the measurement model and hinders its substantive interpretation. Furthermore, despite the large number of factors, the model would not meet the percentage of variance criterion, which is often set at a minimum of 60%. The fulfillment of this criterion would require the adoption of 11 factors which would complicate the model increasingly. Therefore, the models that were considered were the 3 and 6-factor ones bearing in mind that they do not meet the percentage of variance criterion. The alternative for them was the third model proposed by the experts (Table 1. ). The values of factor loadings for the first two models are presented in tables 4. and 5. Analyzing the matrix of rotated components for the 3-factor model it can be noticed that for nearly half of the criteria (21 of 43) factor loadings are not statistically significant (they are below the acceptable level of 0.5). This means that 21 criteria are not specific to any of the separated subscales and poorly correlate with them. Therefore, these variables ought to be removed from the measurement scale. It should also be noted that the interpretation of the first subscale is not clear. This is because it com-bines the assessment of the financial and employment situation with the one of the access to commercial services, indispensable products as well as to the Internet and mobile networks. The second and third subscale can be defined respectively as "education" and "the environment".
In the 6-factor model for the eight criteria statistically significant factor loadings were not observed. The first three subscales are unequivocal to interpret and can be defined as: "education", "environment" and "employment status". The interpretation of the other subscales is less unequivocal. The fourth subscale integrates the assessment of the aspects of culture and sporting offer and the one of the access to public transport. The fifth subscale includes the criteria for health care and public and social safety. The last one contains the evaluation criteria for access to services. The interpretation of the subscales is therefore similar to the third model adopted by experts.
The next step of the analysis was to assess the reliability of the separate subscales within the three factor models. The coefficient that was used is Cronbach's alpha, which is based on the coefficients of the correlation of all scale items with the overall result of the scale. The results are summarized in table 6. Source: own calculations using IBM SPSS Statistics 21.
In the assessment of scale reliability using Cronbach's alpha it is essential that the number of the survey samples and the number of the items scale affect its value. The larger the number of the scale items is, the higher the value of coefficient position may be. In the present case the accuracy of full scale for the three models is high (the highest for model 3, but recall that it contained the largest number of items which could have an impact on the high value of the coefficient). In addition, in the case of the first two models there are the subscales for which the value of the coefficient is higher than for the whole scale despite a much smaller number of items comprising these subscales (subscale 2 for model 1 and subscale 1 for model 2). In the other cases, the reliability of the subscales can be considered as satisfactory, bearing in mind that they are composed of a much smaller number of items than the complex ones.
Results of the assessment of measurement models fit
In the final stage the degree of fit of three models to empirical data were compared. Theoretical accuracy of the models was tested by means of confirmatory factor analysis. The method that was applied is the estimation one, which combines generalized least squares method with the method of maximum likelihood. In order to choose the model that most closely matches the data, values of several common goodness of fit indices were calculated. The results of confirmatory factor analysis for the three models are listed in table 7. The recommendations that were used in the analysis of fit indices are included in the following studies: Akaike [1974] , Bentler and Bonnet [1980] , Jöreskog and Sörbom [1981] , McDonald [1988] , Steiger [1990] , Rigdon [1996] , Hu and Bentler [1999] , Sztemberg-Lewandowska [2008] . Fit indices did not give a clear indication as to the choice of model. Only one of the indices ( 2  statistics) pointed to the choice of the model proposed by the experts. However, considering the sensitivity of this index to the size of the sample, the alternative indices, listed in table 7, were also analysed.
The values of these indices suggested the choice of the first or second model. For both models the values of AGFI and Gamma indices were basically identical. In the case of GFI, NFI, NNFI and CFI indices the differences were also small. Considering the above results, it was decided that the scale of quality of life measuring in crossborder areas should be composed of six subscales represented by the second model. Such a choice was a compromise between the stock of information being explained by the model and its complexity. It should be noticeable that the first model is responsible for explaining only 31% of the total variance. The second one explains 44% of the variance while the number of sub-scales is acceptable. The interpretation of the sub-scales also appears to be coherent and substantively justified. The subscales along with the criteria are listed in table 8. 
Conclusion
The article presents a proposal for measurement scale which enables to measure the subjective quality of life of the inhabitants of cross-border regions. The results of the researches using factor analysis show that within the category of subjective quality of life six components (subscales) can be extracted: "education", "environment", "work status", "cultural and sports offer and transport accessibility", "healthcare, public and social safety", "access to services". The subscales are characterized by satisfactory reliability of measurement. The initial set of items was possible to reduce by 9 items which allowed to simplify the measurement model. It is very significant in terms of cost reduction of the research being conducted through direct interviews. It also allows to reduce the risk of the respondent's resignation from the participation in the study.
The authors are aware that the proposed measurement model is not a universal tool. Diversified social and economic structure of other cross-border regions can cause that the application of the scale will require its modification. Therefore, the authors of the article are hoping that the proposed solution will be an inspiration for further studies on the impact of the cross-border regions on the quality of life of their inhabitants and the measure of this quality. The researches that will be taken in this area may still further enhance the fit of the measurement model to empirical data.
